Epigenetic inactivation of DLC-1 in supratentorial primitive neuroectodermal tumor.
Supratentorial primitive neuroectodermal tumors (SPNETs) and medulloblastomas (MBs) are histologically similar intracranial tumors found in different anatomic locations of the brain. Our group has previously demonstrated that loss of chromosome 8p is a frequent event in MBs. The aim of this study was to evaluate whether DLC-1, a newly identified tumor-suppressor gene on chromosome 8p22, is involved in the tumorigenesis of MBs and the histologically similar SPNETs. We first assessed for alterations of gene expression in microdissected tumors and detected lack of DLC-1 transcript in 1 of 9 MBs (case M44) and 1 of 3 SPNETs (case M1). Neither somatic base substitutions nor homozygous deletion were found in tumors without DLC-1 transcript. We then explored the possibility of hypermethylation of the CpG island in DLC-1 as the mechanism of suppressed expression. Methylation-specific polymerase chain reaction revealed promotor hypermethylation of DLC-1 in M1 but not in M44. Bisulfite sequencing further verified a densely methylated pattern of 35 CpG sites studied in M1 that were not found in normal brain, indicating that inactivation of DLC-1 by hypermethylation is involved in SPNET. Based on this finding, we examined an additional 20 MBs, 8 SPNETs, and 4 MB and 2 SPNET cell lines for hypermethylation of the CpG island of DLC-1, finding that none of these samples exhibited DLC-1 methylation. In conclusion, our results demonstrate that transcriptional silencing of DLC-1 through promoter hypermethylation may contribute to tumorigenesis in a subset of SPNETs, and that loss of DLC-1 expression in MBs may be related to mechanisms other than promoter hypermethylation, genomic deletion, and mutation.